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BACKGROUND 

Hurricam* CELESTE s-assed ajsproxitnately 21 miles northeast of Johnston Island on 19 
August 1972 at approx-f nately T4QO hours local time. The atoll was subjected to sustained 
martcs ^period of ti*e unknown) of 100 knots with gusts up to 130 knots. The Sur-f produced 
30 to -*G foot xaves wnich primarily affected the north and northeast side of the island. 
All personnel iaa :*«« evacuated from the atoll. 

Vi iir r^ccnnaissance of the atoll was conducted on Sunday, 20 August 3972. The 
cjicuc*- \z-dy z re .-^a *:o tre "> cm aual tt.y; therefore, ini ti al darsage assessment **a 



airli-ft: operations frosoriickam coimenced on 23 August «itn all island personnel returned 
by 23 August- 



A0C/14AF .Tessage 2SV2340Z Aug 72 directed deployment of a damage assessment ,t 
J- 3. (see Atctt 1)- Daily reports were provided as required. Final report _of this 
assess.-ent. effort follows* 

DISCUSSION 



Althou^j considerate snore-line and seawall erosion occurred due to heavy waves., the 
TJajonty of iamage *ai caused £y the nic.n winds which removed roofing from various buildings 
■=-*q -...-.& sus-sequent -rater ^nicn entered t.nese facilities. All PA37 equipment or support. 



3,-^a* Z : >n~i ::.Jireer, ^nd t.VIs evaluation -Is also i.ncrjceo in tins reccrt. run us ccst 



£ar»y, concentrated attention to the corrosion problem corrected what might otherwise 
have Deen 4 very costly recovery. Numerous high cost items in supply* various test equip- 
-ent dnd jrwny electronic chassis were exposed to direct water contact. The drying, cTeanin 
ana corrosion preventive treasures taken did restore all of this equipment to the original 
status.- Hoaever, we caj>not eliminate possible future problems that may appear as a result 
of ais Mater damage, especially in those electronic components which are inaccessible. 
The ccuaDuter system suffered the worse damage. To offset future problems and to maximize 
^*^e c-remcn 7 i ty of Doth coirputer suo-systems. depot level assistance is prcgratnmed for an 



e pai r/ re □ 1 a cefnen t "i s i>e i rrg 



COST SUMMARY 

Damaged Supply Assets S 2,! 10.34 

Replacement Parts Issued 866.90 

Vehicle Repair 100.00 

Assessment Team, Travel/Per Diem 2,686.00 
Jlaintenance Deployment for 

System Verification 19,000.00 



CONCLUSIONS 

Hurricane CELESTE caused major vater entry into GGS-1 , GGS-2, Supply and supporting 
laboratories irt Building 120. 

With the exceptions of the computer system it appears that all equipment damage has been 
or will be repaired local Iy t at a minimum cost. 

Facilities and KPIE fravi** or will be, restored at PACAF expense. 



The operational mission of the 437 P rag ram be .-nai ntai ned in the currently authorized 
standby confi juration. 

Repair and replace equipment as required to era in tain operational status. 

Continue long range corrosion control ziroar-apt tc Tninin-ize replacetnent cost. 



*c2~r^/ 



DAMAGE ASSESSMENT 
437 EQUIPMENT 

i t-h the exception of the Guioance area, which was inflicted with najor damage, *37 



pai ree. Ccrroai on fm~n -water and atom resi due had set i n pri or ~o the *r>i ti at return o 
Det 1 personnel (F.iotos 4, 5)- In some cases, such as typewriters* extensive- corrosion 
occurred. All of this equipment has to be, or is being, repaired. In some cases, such 
the typewriters, the unit was disassembled, chemically treated to remove the corrosion, 
repainted and assenfcled. No equipment of this type has been lost to date. 

The Analytical Lab and Loie Clean Facility sustained water entry through the walls, 
vents and roof. All equipment was contaminated from storm residue requiring corrosion 



Attachment 2 



contrsl » cleaning and recertification. The Analytical Lab and Lox Clean Room has Been 
ccsnolet-ely refurbishes and certified- All surfaces were cleaned and sainted. All test 
equii^ent — eoaired end certified. Acorcxirateiy 2*500 = tests of hardware required to 
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A. Xo appreciable" damage was encoyntered to equfjjment in tr*e S.C. r»o (2) Skid 

Mounted Power Switchboards (Sf*?5), located outside Sldg 100, received superficial 
external riassage. (Status: Operational). 
1- Oaaiage Assessment (AGE). 

a- S***S - Prime Unit: Ventilation ducting and support brackets torn off. 
* (Photo 8). 
ACTION: Repaired locally. 
COMPLETION: 3 Sep 1972. No Cost. 



SW*S - r^ttuo Unit; Air- condition duct tor 
patching required (Photo 3). This unit is 



*GT£- S>5>S -nil no longer be 



(2} TV canara hood and sounting hardware damaged- 
ACTION; Repaired local iy. 
COr^LETlON: 25 Sep 1972- No Cost, 
d. tjocat tecporary repair of the fence has been completed. Fencing will ms 
longer fee required after completion of the power conversion modification 
^Photo 8>. 
II- LfltJiCK E?«»lAC£r^MT 

A. 30-th of the launch complexes <L£-1 & LE-2) and the Aerospace Ground equipment (AGE) 



were subjected to varying degrees of demage, due mostly to flying debris. an AGE 
functional ty checked and will neet operational requirements. 
'. Damage Assessment ^LE-* & AGE } 



ACTICN: Repaired locally. 

COMPLETION: 20 Sep 1972. No Cost. 

Fuel Tank: Exterior tank insulation torn (Photo BU). 

ACTIGW: Being repaired locally. 

COMPLETION: Estimated Cornpletion Dat 



5 Oct 1972. No Cost. 



d. Power Distribution Trailer (PDT); Air er-haust door brace broken. Canvas 
cover torn. 

ACTION: Repaired locally. 
COMPLETION: 22 Sep 1972. No Cost. 



Public Address (P. A. ) Fuel Side Peventment: Support bracket broken. 
ACTIOS: Being repaired locally. 

CC^L^TIOM: Sct-.^ated Cc^aietion ?ate: 5-7 Oct 1372. 'Jo Cast. 



torn. 

ACTIOS: Repai red local ly. 

anwLerron: 22 Sep 1972. no cost. 

fuei Tank: Exterior tank insulation torn (Photo llaj. 

ACTION: Being repaired locally. 

COMPLETION: Estimated Completion Date: 5 Oct 1972. No tost. 

T.i. Camera: LOX Side T.V. camera hood dented (Photo 12). 

ACTION: Repaired locally. 

CO*»LETI0!<: 25 Sep 1972. Ho Cost. 



d- Wssile Shelter: Hood torn off *1 Air Conditioning Unit (Photo 10). 

ACTION: Repaired locally. 

COMPLETION: 11 Sep 1972. No Cost. 
e. Junction Box (Fuel Side!: iccess door bent. 

CCMPLETIC?): 2S 3eo ,9??. -io Cost. 



A- Operatior*! capability of the Blockhouse has not been impaired. Damage incurred 
is of a minor nature* consisting of snoisture accumulation on interior cabinet 
equipment surfaces. This facility received no water damage internally. Ktnsture 
accumulation to equipment is attributed to air conditioning shutdown. 
1. ASE Damage: 

a. T.V. Consoles: LE-1 & LE-2. Water from condensation, accumulated on 
camera control units. Corrosion on transformer laminations and several 
potentiometers (Photo 1<J). 



ACTION: Repaired locally. 
COMPLETION: 22 Sep 1972. Ho Cost- 
All Consoles: Various degrees of mildew and mold en interior cabinet 



CC-PIETION: 22 Sep !972. 



COW>LETIOH: Estimated Completion Date: 5 Oct 1972. Mo Cost, 
d. T.v. Camera: Located on roof of Control Center — hood housing dented. 
ACT10V: Repaired locally. 
COMPLETION: 12 Sep 1972. No Cost. 
SURVEILLANCE & INSPECTION AREA (SSI WEAPONS) . 
A. Ho damage to the Sil Aerospace Ground Equipment (AGE). All assigned equipment ha 
been Inspected and operationally checked. 



V. GUIDANCE 

A. General: Equipment sustained major water and humidity damage. Extensive corrosive 
action on aluminum framing, racks and chassis. A detailed corrosion control effort 
i s underway to correct damage and prevent further deteriorate on, f*ost of this 
damaoe can be correctea at organi zationaJ level; however, deoot assistance has been 
requested for the conrnjter systems to effect total recovery which is beyond ttie 

extent of ca-^aoe enc zo -^ive i ns crLicii^cns en recovery netr.ocs for both <-aoar and 



(".) 6AZQ Computer - some corrosion. Operational- Further cepo^ checkout 
required. 

(2) 1004 Processor - Major exterior and interior corrosion* Partly In- 
operable. Depot assistance requested (Photos 15, 16, 17, IB). 



{ 3) 1232 Input/Output Console - Heavy corrosion en keyboard* printer and 

tape reader. Further depot assfstance requested; keyboard was cleaned 

during assessment visit by Univac. Operational. 
t<%) 1240 Magnetic Tape Unit - Miner corrosion; pitting on tape transports- 

Furtfrer- depot assistance requested. Operational. 
(5) 2009 Card Punch - Major corrosion. Depot assls^nce reauested- 

Tnoperable {Photos T9 , 20, 21). 
(5) Radar Interface Cp.it/Reai Ti-ie. Decrcer - --ri-^cr ccrrcs.or.. -'urther 

deoot checkout requested- Ooerat iona J . 

ACTION: liepot \svel team recuestac. 

COPi-ETIOS: Unknown. Estimated Coircletion Dare of Cepot Evaluation; 
Wov 1972. Cost Unknown. 
&. Art/GSM- 5 Radar 

{1} Units 7, 8, 9, 10. 11 » 12, 15 and 16 received minor to major corrosion 
System Operational . (Photos 22, 23, 24, 25, 25, 27, 28, 29). 



(2) Antenna cover and supports ripped off. Replacements enroute. Antenna 
operational. 
ACTION: LocaT repair. 

COMPLETION: System operational; however, extensive corrosion is ore- 
sent and will require several months to correct. Cost 
to date $434.40. 
2. GGS-2 (BIdg 990) 

a. Corrouter System (Photos for GGS-1 are representative of storm damaoe at 

GSS-c. as f-ouiD^ent is 2isasse<r-o1ed by depot for renai r. detail ^notos of 

damage wi 11 !>e taken). 

(.) 642B Coraucer - Miror corrosion. Operati onal . 

(2) 1C04 'TCcsssor - Major exterior and -nter^or -_orros3cru Incperaole- 

{3) 1232 Input/Qu^out Console - X&zvy corrosion en -.ey^oarc. "tr.er ^nnor 
corrosion. Keyboard was cleaned during assessment visit iy L-Vii vac- 
Operational . 



(A) 1240 Magnetic Tape Unit - Minor corrosion; some pitting on tape trans- 
ports. Further depot assistance requested. Operational. 

fS} 2009 Card Punch - Some heavy corrosion. Marginally operaoSe. Depot 
■assistance requested. 

(6) Radar Interface Unit/Rea* Time G?ecotier - Capacitor Ban* corroded. 
Other minor corrosion. Operational. 

(7) 2030 Milgo Plotter - Bearing corroded. Left arm assembly corroded. 
Other corrosion. Operational. 

•iov 1972. Cost ^nxnown. 

30 > 31 „ 32 ) . 

(2) Hinor corrosion to roost units. Operational. 

(3J Antenna cover and supports ripped off. Replacements enroute* Eleva- 
tion lock broken. Part on order. Antenna corroded heavily; on-island 
contractor assistance requested. Antenna operational, 

-11- 



ACTION: Local repair. H&N assistance required to sand blast antenna- 
Cost estimate has not been received. 
COMPLETION: System operational ; however ; extensive corrosion fs 

present and will require several months to correct. Cost 

to Date: S422.10- 
3. Integrated Message Switch (IMS) - This system apparently suffered little or no 

damage. The 2003 Data Transmission Unit in GG5-2 will be checked by depot. 

Operational . 

ACTJCS: ^waiting Depot evaluation. 

CO^LETICN: £sti,-nac?d Coinpletion £aze: vet 1972. Ces t ^n*:ncv*n. 

ZCZZOH: LocjI moz\r. 

5. Cowntrnicat i ons Ecjui pnent - 31 dg 990. 

a. Communications room racks corroded. Operational. 

o- Guidance Operations Room. Foot switches, stations Gl and 16 corroded. 
Control switching amplifier corroded. Operational- 



ACTION: Repaired locally. 
CCWLETION: 22 Sep 1972. No Cost. 

VI. LOX PLANT (OPERATIONAL ASPECT) . 

A. No visible damage was found that would hamper plant operation. Damage was limited 
to water and debris on the floor and equipment with external corrosion to equip- 
ment (Photo B32a). Sufficient moisture was in the 90OHP electric drive motor* to 
cause low resistance readings. Heat lamps were applied to the electrical compon- 
ents for several days to insure all components were dry prior to operation (Photo 

32b J- The notors were powered: up on 12 Sep 1972. A successful operational check 
was perfomed. 
1. Damage Assessment: 

a. External corrcsicn en oiant and suoport equipment. 
ACTION: HKN 

VII. SUPPLY 

A. The storm caused considerable water damage to existing supply stocks and warehouse 
equipment. A massive effort was expended to thoroughly screen, inspect and repair 
supply assets. All high cost items were restored. 



1* Following 1s 4 general listing of those Items of equipment which were damaged. 

removed for inspection/repair and returned to serviceable stock issue, to date. 

(Photos 33. 34, 35, 35). 

V alue 

a. Electronic chassis/components 

b. Mechanical items 

c. Tosis 
2. Following is a listing of those items whi 

and were condemned (Photos 37, 38}. 
Stock 'io/Part No Houn 



11 .384.00 



149 
182 
205 
ere found to be non- recoverable 



66S5-624-G73 Gduce 

6^d5- 725-5083 Gauge 

66SS-910-SS0S Gauge 

66S5- 306-2931 Gauoe 

iSS5-NC039S7r< -.auce 

Following is a listing of those itefrs wni 
of storm damaged equipment; these items w 
and/or prevent further damage/ deteriorati 



Quantity 



al Cost 



19.7= 



1 52.51 

1 25. bo 

were issuea or orcered for repai 

e required to determine status 



Stock Ho/Part Mo 

a. 9 390- 5 3S- 74 82 AD 

b. 9390-535-7481 

c. 1430-800-3800 

d. 6S-5B138 

e. 5961-724-6902 

f. 5960-030-9824 

g. 6240-672-Z662 
A^prcxinateiy 1700 ex 
Tnis stork consisted 



Noun/Hork Area Q 

Rod- ftadome/Gui dance 
Rod- Raoome/Gui dance 
Cover- Radome/Gui dance 
Power Supply 250V/Guidance 
Transistor/Guidance 
Tubes/ Instrumentation 
Lamp/ Instrumentation 

naable itecs *»ere xitsr cjraced 
gasicets, batteries, Il^rtt ~ul^ 

2,40O-c8w«s r?pais-«d ; na ^et-r 

e 's SI ,594.00. 



Total Cost 

S120.60 

120.00 

603-60 

.30 

12.00 

10. OO 

-40 

t S4.C94. 3S. 



VEH ! C'-ES 

A. All assigned vehicles received minor damage and corrosive effects frccn sustained 
wind and water. Operational capability for all vehicles, general and special pur- 
pose, has not been in^jai red. 



Follo-ing is a 


detailed list of assess 


ible d. 


image incurred: 






Reo/Serial 


No Qanaae 




Action 


" 


titnated Cost 


a. 66313164 


Windshield Brofcen 




H&N 




$ 50.00 


b. 6E89536 


Windshield Srofcen 




HSN/Replaced 




I =0.00 


c- S9L1198 


Creased Sight Forward 


tocal Repai r 




N/C 




Panel 











DAMAGE 13Se5SMENT 
FACILITIES AND RPIE 

All facilities have been restored to a usable condition- HSN will repair the re- 
maining damage as priority and material permit- The facility damage that affected the 
10 ADS mission was given the highest priority and has been repaired. Tne PACAF Engineering 
Survey Team has made a complete inspection of the facility damaoe ; however, a cost esti- 
mate and estimated completion date is not available at this time- 
Following is a categories detailed breakdown of damage inflicted to PS27 facilities 
including photographs- 

I. guiLSise 100 

-i. 9uil.ii rse "00 sustained ~5tar cs^acs throL-cn the "eof* eaves and vents. £0X of the 
roof «as biown off, in*; 5 =©r*icn of the fire wa'.i -:n t=D of the suiTdi^g w»s, 
daiftaaedi no aipar^r-t ^e^-ace to * tr^ct-^r-? s f n;;i *-:?--: ,-"^tcc . : ] . ">e riof has 
tec-r. -^2i;r?i, ^--t . zo l /■„- retire --.="t>cuTsc:. The -ireval3 da^-ssce will be repaired: 
by Hifl. 

3. The false railing panels irt the briefing room (Photo 3). GSS-I (Photo 4) am* the 
SGS-I forward supply point were saturated with water. All panels have been re- 
taoved and require replacement- ACTION : H&H 



Attachment 3 



C "he dir condittdning a«cti ng for the suapiy Men value storace area, located at 
the rear of 3ui1ding 100 was Mown off <Photo 5). ACTION: Repaired by H&H. 

D. The cnain link fence encompassing the SHPS suffered extensive damage. Tetrporary 
r«3dir of tne fence has been co^roleted. Fencing will naz tse '«oui re<s after 
cscgt'tsticn of t-he power conversion -xscli fi cation ;?ef ."ten 1, "hate 53. ACTION: 
2©T : , 1CA3S. 



1*9 



Building 119 sustained considerable dansage- Reof and side panels punctured 
(Pt»ot» 7}. Three glass panes and the vent panel on the dock sioe blown out 
fP*wto 8)- Doors and door trades cent and 20S of ttie ridge line vent syste* 
gone. ACTIO*: HSW 



8. Building 119 can be used for Ignited maintenance, however, the crane and main 
structural numbers will have to be cnecked prior- to use. Que to priorities, 
estimate this building will be repaired around the first of 1973. If crissile 
transfer is required prior to this building being ccnpleted, H&H nobi le cranes 
are available. ACTIOS: HSH 
IV. BUILDING 120 

by -VI- 

3- -_cx Clean feem vent ^c:ing en nor-^eas: come'- torn off 'Photo :c). flCT:c?<: 
Secai reef sy «£N. 

3. ?e*er station fer.ts at the z~e*r of b-j]lcir^ ci^«a {-^oto U). £CT:QM: H&X 
will repair as tine permits. 

£. The corrosion Control Shed (located in front of Building 120) sustained consider- 
able structural damage and was condemned by H&N engineering {Photo 12). An 



nt has been made with Det 3 to jointly use the new H&N corrosion control 
■facility- Oet ! corrosion crntro3 equipment will be maintained in Building 119. 
ACTION : Det 1. 10ADS. 
There was consideraole damage 



:he Lox Clean Room and Analytical Lab feci 


titi, 


tair.ed water damage. In several places t) 


» 


■<Grzar/T}\mcK jrc'ten ^oose 'Photos 10, ~i 3 . 


14J, 



ed. cleane 



and fungus growtn has been a continuing proalsm. T!"ie stem oniy added to an ex- 
isting deficiency. This building; is literally breaking up . ACTION : Undergoing 
HVf engineering study. 
V- LAUHCH COUPLE X 

A. Security Fence: ISO yards of perlnieter fence blown over, braces ami fence posts 
broken, motorized security gate damaged. ACTIQH : HSH»temporary repair of fencing* 
sufficient for minimum security, has been accomplished! by Det 1 personnel* 



3- Catile Trays: Covers blown off and numerous supporting posts broken. (Photos 15. 

16). ACTICCf r HtN 

C. RF Screen LE- 1 & 2: All panels require repai r/repl acement (Photo 17). ACTION : 

3- Fire -ater system auxiliary switch panel blown ever (Photo 18). ACTION : H1H 

E- -irex. diese! engine shed lost 30S of corrugated sheet ™>ta! roofing. ACTION : H&K 

F_ -'annole cover blown off =1 firex water storage tank. .ACTION : r.ift 

3. :=v»r ana "ntroi box ^ar.el for firex v.a«r valve Mv"-- 1 cent. ACT!0N : H4N 

■-t. jns flood light dair-aced on lox sise LE-2 5 Fnoto !9). ^CTiON : H3Ji 

I. ~hree Tnoto lights panacea. ACT:"M : Repaired by H£N 



A. Air conditioning cover blcwn off. ACTION : H&N 
B- ainor roof damage. ACTION : HSN 
VII. BtllLMWS 703 (LE-1) 

A. Hinor leaks in roof and section of celling wall board about 4' x 4' torn down. 
ACTIOS: HSN 



VIII. BUILOIMG '5S (SECURITY GATE) 

A. One window blown out. ACT1CN : Repaired by HiN 
IX. 3fILDING '95 (PAB) 

A. All roofing blown off {Photo 21). ACTION: ^SN 
5. Cable trays damaged (Photo 22 ). ACTION : KSN 



XI. 3UH-DING 787 (SSI MAINTENANCE BUILDIHG) 

A. Insulation and ducting damaged on air conditioner located at the rear of building. 

{Photo 23). ACTION : HSN 
8- Four covers blown off air handlers. ACTION : Repaired by HiN 



C. Vent system electric TOtor jnd fan blown off. ACTION: Repaired by H&N 

D. Switcn panel door ripped off. located outside, at rear of buildir.g (Photo 23). 

act:ok : Ki» 

X. 511 arrjojtsi! sheet ;etal blom off three sides and roof (Photo 23). ACTION : HSJI 
3. Tko 2 x i's broken (Photo £a , see arrow). ACTIO : Hili 



:=au;= -^sal -of blown off Photo T5. CS). 



SUILSITiS 903 LOI QLA.1T 

*. cxrtaast f2n louvers received minor damage. Northern side of building, {Photo 27), 

ACTIOHr HJK 
B- Sheet aetal siding floor to roof broken loose (fnoto 28). ACTION : HiN. !*o 

structural dasoge, wetaT can be tacked back in place. 
C Two lightning rods broken loose on western side of building. ACT10H : H&K 



sfwer panels blown off of two showers (Photos 29, 30). ACTION : HWi 
£. Six flood tfgftts received minor damage (Photo 30). ACTION: H&N 
F. Soo-f sounted air conditioning unit rotated 60° and twelve feet of ducting torn 

7cose (Photo 31). ACTION : H&N 
i. ^oof vent blown off of mount (Pho'.o 31)- ACTION : H&N 
~i. Window glass broken on southern side of building- ACTIOH : H&N 
I. ^ett-M-Tty fence on runway sice damaged. ACTION : HSN 
: | -V.r-P^ ~02 L3X >t^T STORAGE SHEO 
-. \oai 5O0r iilown loose. ACTION : H4N 
;■- ^r^rective grill for roof nounted air conditioner ca-tiaqed. ACTION : HSN 

A. ?0i 3/ roofing blown off (Photos 32, 33}- ACTIOS: Roof repaired wing polyure- 

zhane ccsrpound. 
3- FaJse ceiling water damaged throughout building. ACTION: HSN 



